8 expression of psychopathic traits may have more negative effects on adjustment for girls than boys, and that CU traits may be impacting adjustment in girls by impairing interpersonal relationships.
There is some evidence that CU traits are most important for designating a distinct subgroup of antisocial youth (Caputo, Frick, & Brodsky, 1999; Christian, Frick, Hill, Tyler, & Frazer, 1997) , but most definitions of psychopathy include several other dimensions, including impulsivity/irresponsibility and narcissism/grandiosity (Cooke, Michie, & Hart, 2006) . Young people with more severe manifestations of these traits reportedly commit a disproportionate amount of crime, appear unperturbed when confronted with the destructive nature of their behavior, and are more likely to re-offend or resist efforts at rehabilitation (Blair, Colledge, Murray & Mitchell, 2001; Forth & Burke, 1998; Salekin, Rogers, & Ustad, 2001 ). Children and adolescents who display these hallmarks of psychopathic-like traits are also at particular risk of developing proactive aggression (Christian, Frick, Hill, Tyler, & Frazer, 1997) . Forth, Hart, and Hare (1990) were the first to introduce the measurement of psychopathy in youth using a specially adapted version of the Psychopathy Checklist (PCL-R; Hare, 1991) which ultimately led to the Psychopathy Checklist: Youth Version (PCL:YV; Forth, Kosson, & Hare, 2003) . Other authors followed the lead and developed their own versions of instruments intended to measure child and adolescent psychopathy. Frick and Hare (1994/2001) developed the Antisocial Process Screening Device (APSD).
Lynam (1998) developed the Child Psychopathy Scale (CPS), which was later modified by Spain, Douglas, Poythress, and Epstein (mCPS; 2004) . Andershed, Kerr, Stattin, and Levander (2002) developed the Youth Psychopathic Traits Inventory (YPI). Other less used measures were also developed (e.g., Psychopathy Content Scale -PCS; Murrie & Cornell, 2002) .
Findings for age of onset of criminal conduct and its association with psychopathy scores have been mixed. For example, Vincent et al. (2003) reported that male young offenders scoring high on the PCL:YV (Forth et al., 2003) received their first convictions at significantly younger ages than those scoring lower. Brandt, Kennedy, Patrick, and Curtin (1997) using modified PCL-R scores reported a significant correlation with age of first arrest. Furthermore, Salekin, Brannen, Zalot, Leistico, and Neumann (2006) found a negative association between age of onset of antisocial behavior and PCL:YV scores, although the association was not statistically significant. Kosson, Cyterski, Steuerwald, Neumann, and Walker-Matthews (2002) , however, did not find a significant correlation with age at first trouble with the law and PCL:YV scores.
Adolescents with psychopathic traits tend to engage in more frequent offences and are more versatile in their offending. Campbell, Porter, and Santor (2004) found that PCL:YV scores were positively related with self-reported delinquency, aggressive behavior, and versatility of criminal history, although not related to official records for nonviolent and violent convictions. In a study of male adolescent probationers, Kosson et al.(2002) found the PCL:YV scores correlated r = .27, r = .35, and r = .42 with previous violent, nonviolent, and total charges. As well, Murrie, Cornell, Kaplan, McConville, and Levy-Elkon (2004) found that the PCL:YV correlated both with adjudicated violent offense (rpb = .24) and with un-adjudicated violent offense (rpb = .30). Also, Vincent et al. (2003) reported that youth scoring higher on the PCL:YV have significantly more nonviolent and violent convictions than youth scoring lower.
With respect to self-report psychopathy scales (Lilienfeld & Fowler, 2006), Skeem and Cauffman (2003) coded the institutional files of 160 male adolescent offenders for age of first contact with the police, and type and number of prior offenses. The YPI (Andershed et al., 2002) was not related to age at first contact (r = .11), number of offenses (r = -.09), or number of person-related offenses (r = .12). In contrast, other researchers have reported an association between self-report psychopathy scales and criminal conduct. For example, Poythress and colleagues (2006) examined the association between indices of criminal conduct and the YPI, and the self-report APSD (Frick & Hare, 2001 Muñoz & Frick, 2007 in a sample of 165 male and female youth in a juvenile detention program. A self-report delinquency scale assessed whether the youth had committed 23 different delinquent behaviors in the past year and the age of onset of these behaviors. Both the YPI and the APSD were moderately correlated with indices of past-year offending (both scales correlated at r = .44). The earliest age of onset for any delinquent behavior was correlated (r = -.29 for the APSD, and r = -.28 for the YPI total scores). In addition, Murrie et al. (2004) reported that APSD (rpb = .22) and MACI-PCS (rpb = .18) scores were associated with whether the youth had been adjudicated for a violent offense. Muñoz and Frick (2007) investigated the association between self-report APSD scores and antisocial behaviors in a community sample of 91 young adolescents. Parental and youth self-report APSD scores, self-reported delinquency, parent-rated conduct problems, and occurrence of police contacts were studied annually across 3 years. Within each of these time periods, self-report APSD was related to self-reported delinquency (r = .58, r = .42, and r = .38) and police contacts (rpb = .25, rpb = .34, and rpb = .29). Parental APSD was related to parent-reported conduct problems (r = .25, r = .34, and r = .55) but not to the occurrence of police contacts (rpb = .11, rpb = .08, and rpb = .16). With respect to predictive validity, self-report APSD scores at Time 1 predicted self-reported delinquency and violence at Time 3 (r = .50, and r = .43), and parent-reported conduct problems and aggression (r = .62, and r = .47).
The investigation of age of criminal onset and juvenile psychopathy is considered an important area of study, but there is a lack of research on this topic, especially in European 11 samples and especially regarding to females. To our knowledge this is the first study examining age of criminal onset and juvenile psychopathic traits in Portuguese female adolescents. By examining a sample of adolescent females from Portuguese juvenile detention centers and schools we hope to demonstrate that the age of crime onset is significantly related to psychopathic personality traits, self-reported delinquency, and crime seriousness. The present study was designed to test two hypotheses: a) early crime onset participants will have higher average scores on the psychopathy measures, on self-reported delinquency and on crime seriousness than late crime onset participants and school participants; and b) psychopathic-traits scores are significantly associated with age of crime onset, age at first trouble with the law and frequency and seriousness of crime.
Method

Participants
The final sample consisted of 132 female participants recruited from a forensic context and a school context. It was subdivided to form the early crime onset group (n = 44; M = 15.45 years; SD = 1.17 years; range = 14 -18 years), the late crime onset group (n = 44; M = 15.86 years; SD = 1.23 years; range = 13 -18 years), and the school group (n = 44; M = 15.77 years; SD = 1.26 years; range = 13 -18 years). The criterion used to form the early crime onset and the late crime onset groups (early onset ≤ 12 years; late onset > 13 years) was based on both official records and the self-reported age of crime onset. Table 1 shows data regarding the frequency of participants per group.
[Insert Table 1 ]
Instruments
The Antisocial Process Screening Device -Self-report (APSD-SR; Caputo, Frick, & Brosky, 1999; Frick & Hare, 2001; Muñoz & Frick, 2007 ) is a multi-dimensional 20-item measure designed to assess psychopathic traits in adolescents modeled after the Psychopathy Checklist -Revised (PCL-R; Hare, 2003) . Each item is scored on a 3-point ordinal scale (Never = 0, Sometimes = 1, Often = 2). Higher scores mean an increased presence of the traits in question. The total score, as well as each dimension's score, is obtained by adding the respective items. Some studies (e.g., Frick et al., 1994) Internal consistency for the present study, using a 12 items version of the MCSDS-SF scored either No (0) or Yes (1), estimated by Kuder-Richardson coefficient was .60. Such a result is low, but still acceptable for exploratory research purposes (DeVellis, 1991).
The Index of Crime Seriousness (ICS; Wolfgang, Figlio, Tracey, & Singer, 1985, as cited in White et al., 1994) was used to determine the delinquency seriousness classification of official reports. Level 1 consisted of minor delinquency committed at home, such as stealing minor amounts of money from mother's purse. Level 2 consisted of minor delinquency outside the home including shoplifting something worth less than i5, vandalism and minor fraud (e.g., not paying bus fare). Level 3 consisted of moderately serious delinquency such as any theft over i5, gang fighting, carrying weapons, and joyriding. Level 4 consisted of serious delinquency such as car theft and breaking and entering. Level 5 consisted of having performed at least two of each of the behaviors in the previous level. Higher levels mean higher crime seriousness. Inter-rater reliability for the present study was estimated using Kendall's tau-b (tau = .94; p < .001).
In addition, a questionnaire was constructed to describe the socio-demographic and criminal characteristics of the participants and to analyze the possible moderating effect of these variables. This questionnaire includes questions about participants' age, nationality, ethnic group, rural versus urban origin, level of schooling completed, socio-economic status, parents' marital status, nationality, number of siblings/half-siblings, taking of psychiatric drugs, age of first transgression, age of first problem with the law, and age of first incarceration in a Juvenile Detention Center. Socio-economic status was measured by a combination of the parents' level of education and profession, appropriate to the Portuguese reality (Simões, 1994) . Age of first problem with the law was defined as the age of the first intervention by the police (e.g., age of first arrest by the police, age of first crime charge).
Procedures
The age range for female youth participation in the study was previously set between 12 and 20 years since this is the age range when young people are amenable to interventions under the Portuguese judicial system's Educational Guardianship Act (Lei and asked to participate. The participation rate was around 92%. Not all detainees agreed or were able to participate. Reasons included refusal to participate (6%), inability to participate due to not understanding the language (1%) and inability to participate due to security issues (1%). The first author of this study clarified any questions that arose regarding participation. No incentives to encourage participation were given. All questionnaires of those who participated were appropriately completed. Since there was a very high participation rate, corresponding to the large majority of the Portuguese juvenile inmate population detained at that moment in time, there was little or no selection bias present.
The collection of questionnaires in the school context took place after having obtained permission from the Directorate General of Education -Ministry of Education (Direção-Geral de Educação -Ministério da Educação) and from the parents of the participants. Twelve elementary/secondary schools from the greater Lisbon areas were randomly selected, of which four agreed to participate. Reasons for non-participation included the systematic absence of a response to collaboration requests made, alleged internal school organization issues that made collaboration impossible, as well as the refusal to collaborate due to the forensic content of the questionnaire. The schools that accepted to participate requested that participation of each student should be previously authorized by written consent, signed by their parent/guardian. In the end, about 17% of participants were excluded due to not belonging to the age range established or to reasons such as returning incomplete, blank or illegible questionnaires.
Questionnaire data which were considered valid (e.g., appropriately completed by participants within the selected age range) was analyzed using SPSS v20 (IBM SPSS, 2011) . Following data entry, 10% of questionnaires were randomly selected to evaluate the quality of their entry. The quality was considered very good as practically no entry errors were detected. Then the early crime onset and the late crime onset groups were formed (early onset ≤ 12 years; late onset > 13 years). For the purposes of this study the criterion used to form these groups was based both on official records and the self-reported age of crime onset. Youths who reported to have committed a criminal offense or who were first formally charged with an offense at or before the age of 12 were considered early onset delinquents, while youths who reported to have committed a criminal offense or were first charged with an offense at age 13 or after were considered late onset delinquents.
MANOVA was used to analyze the multiple dependent variables together. Because homogeneity of variance/covariance assumption was not met (Box´s M = 233.983; p < .001) and group sizes were identical, the appropriate multivariate statistic was used.
Univariate ANOVAs were used to compare groups when the assumptions of normality (skewness and kurtosis between -2 and 2) and homogeneity of variance were validated.
Welch's ANOVA was used when the assumptions of normality were validated but the group variances revealed heteroscedasticity. For the post hoc multiple comparisons Tukey HSD was used when the assumptions of normality and homoscedasticity were validated, while Games-Howell test was used when group's variances revealed heteroscedasticity.
Kruskal-Wallis test was used when the variables were ordinal or when the data clearly violated both the assumption of normality and homogeneity of variance (Tabachnick & Fidell, 2007) 
Results
In the initial phase of data treatment, variables of the socio-demographic questionnaire between the three groups were analyzed. No statistically significant differences were found between the three groups regarding age (F = 1.365; p = .259), socio- The results of the criminal variables between the early onset and the late onset groups were then analyzed. Results showed statistically significant differences between the groups regarding age of onset of criminal activities (F = 161.111; p < .001), age of first problem with the law (FW = 63.945; p < .001), and age of first detention in a Juvenile Detention Center (F = 11.401; p < .001). Significant differences between the two groups were also found regarding DSM-IV-TR's (American Psychiatric Association, 2002)
Conduct Disorder diagnosis (χ 2 = 8.494; p < .01). The analysis of these variables between the early onset group and the late onset group revealed that the participants from the early onset group had their first problems with the law earlier in life, were younger when they were first incarcerated in a Juvenile Detention Center, and had proportionately more conduct disorder diagnosis (95.5% versus 72.7%).
A MANOVA was conducted to assess if there were differences between the three groups (early crime onset group, late crime onset group, and school group) on a linear combination of dependent variables. The APSD-SR total score was not included as a dependent variable in this analysis due to perfect multicollinearity problems (Leech, Barrett & Morgan, 2008; Marôco, 2011) . There were statistically significant differences in the dependent variables in at least two of the groups (Pillai's Trace = 1.249; F = 34.678; p < .001; ηp 2 = .625; power = 1). Follow-up univariate ANOVAs showed that statistically significant differences were found when comparing the three groups regarding the psychopathy measures (see Table 2 ).
[Insert Table 2 ] Table 2 shows the significant differences found regarding the APSD-SR I-CP, APSD-SR CU and CATS. Post hoc Games-Howell tests regarding the APSD-SR I-CP showed significant differences between the early onset group and the late onset group (p < .001), between the early onset group and the school group (p < .001) and between the late onset group and the school group (p < .01). Post hoc Tukey HSD regarding the APSD-SR CU showed significant differences between the early onset group and the late onset group (p < .001), and between the early onset group and the school group (p < .001). Post hoc Games-Howell tests regarding the CATS, showed significant differences between the early onset group and the school group (p < .001) and between the late onset group and the school group (p < .001).
After comparing the three groups regarding the ASRDS, ICS and MCSDS-SF, statistically significant differences were found as depicted in Table 3 .
[Insert Table 3] Post hoc Games-Howell tests regarding the ASRDS showed significant differences between the early onset group and the late onset group (p = .02), between the early onset group and the school group (p < .001) and between the late onset group and the school group (p < .001). Post hoc Mann-Whitney tests regarding the ICS showed significant differences between the early onset group and the late onset group (p < .001), between the early onset group and the school group (p < .001) and between the late onset group and the school group (p < .001). Post hoc Games-Howell tests regarding the MCSDS-SF showed significant differences between the early onset group and the late onset group (p = .008), and between the early onset group and the school group (p = .007).
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The correlation of the APSD-SR total score with the other measures and variables was also tested. Statistically significant correlations were found, namely with: CATS (r = .54; p < .001), ASRDS (r = .62; p < .001), ICS (rs = .67; p < .001), MCSDS-SF (r = -.29; p < .001), DSM-IV-TR's Conduct Disorder diagnosis (rpb = .63; p < .001), age of crime onset (r = -.50; p < .001), age of first problem with the law (r = -.34; p < .001), and age of first incarceration in a juvenile detention center (r = -.19; p = .08).
Discussion
The relation between age of criminal onset and female juvenile psychopathy is an important area of study that has not been sufficiently investigated. The aim of this study was to analyze the role of psychopathic traits in the age of crime onset of female juvenile delinquents. We hypothesized that early crime onset participants would have higher average scores on the psychopathy measures, on self-reported delinquency and on crime seriousness than late crime onset participants and school participants, and that psychopathic-traits scores would be significantly associated with age of crime onset, age at first trouble with the law, and frequency and seriousness of crime.
Analysis of the socio-demographic variables allowed us to conclude that the early onset group contained participants with lower level of schooling completed, whose parents were more often divorced/separated or deceased, who had more siblings/half-siblings, and more foreign nationals. Analysis of the criminal variables between the early onset group and the late onset group revealed that the participants from the early onset group had their first problems with the law (contacts with the police and the courts) earlier in life, and were also younger when they were first incarcerated in a Juvenile Detention Center. Also, proportionately more participants of the early onset group (95.5% versus 72.7%) were diagnosed with conduct disorder (DSM-IV-TR; American Psychiatric Association, 2000).
In comparisons between the three groups regarding the psychopathy measures (namely APSD-SR I-CP, APSD-SR CU, and CATS) the early onset group tended to obtain the highest scores followed by the late onset group. This evidence reinforces the literature that supports the consistent association of psychopathic-like traits with early crime onset in both males and females. Like Moffitt et al. (2002) we found that earlier age of crime onset is generally accompanied by higher psychopathy traits. We are not stating that higher psychopathic traits trigger earlier age of onset, but these two variables may be reinforcing each other alongside other variables like negative life events, substance abuse, inadequate parenting, low attachment to school or having delinquent friends (Wong et al., 2010) , to produce life course persistent female offenders.
In comparisons regarding self-reported delinquency and crime seriousness the early onset group also obtained the highest scores, followed by the late onset group. These results support those obtained by Tolan and Thomas (1995) in their longitudinal study and are consistent with the review conducted by Krohn, Thornberry, Rivera, and Le Blanc (2001) , in which these authors found that early onset offenders were forty times more likely than late onset offenders to become habitual criminals and committed between 40% and 700% more criminal acts. Not only the early onset participants commit crimes more frequently, but they also commit more serious ones. These minors show the most severe antisocial behavior among the incarcerated youths.
In comparisons regarding social desirability it may seem like the results are counterintuitive, as higher scores for social desirability could be expected in female youths with early onset and higher psychopathic traits (so as to try to portray more positive images of themselves). One should have in mind that some caution is advised in interpreting these values due to the low Kuder-Richardson coefficient. Lilienfield and Fowler (2006) had already showed that psychopaths frequently report the presence of socially devalued characteristics, such as antisocial behaviors, hostility and weak impulse control, reliably.
Quite frequently it is considered that psychopaths are supposedly more adept than nonpsychopaths at manipulating their questionnaire answers, but there is no solid and consistent empirical evidence that supports such a claim. Only a few specific clinical observations and studies (e.g., Ray et al., in press) have demonstrated that psychopaths could have scores similar to those of students because they can in some degree manipulate social desirability measures.
Findings for the association of psychopathic traits with age of criminal onset and first trouble with the law were statistically significant, but only marginally significant for the age of first incarceration in a juvenile detention center. Our findings corroborate previous studies (e.g., Brandt et al., 1997; Salekin et al., 2006; Vincent et al., 2003) .
Findings regarding the association of psychopathic traits with the frequency of delinquent behaviors and seriousness of crimes showed strong correlations in line with previous studies (e.g., Brandt et al., 1997; Campbell et al., 2004) , implying that young females with higher psychopathic traits display the most severe antisocial behavior.
Our investigation clearly supports a relation between psychopathy scores and criminal conduct in young females. However, we must highlight that not all minors who show severe antisocial behavior together with the diagnosis of conduct disorder should be considered to be potential psychopaths, such a classification should be reserved for a distinct subgroup after suitable assessment (Lynam, 1996) . We must stress the importance of the psychopathy construct for the early identification of young people at potential high risk and for the rigorous assessment of young people who have already come into contact with the judicial system, thus promoting an empirically grounded basis to guide interventions.
Our study contributes to the research on age of crime onset and juvenile psychopathic traits in female European samples. This is the first study examining age of crime onset in a female sample of Portuguese youths. Also, we hope to promote the investigation of psychopathic traits the Portuguese ethnic/cultural reality, which may help to identify unique etiological pathways in the development of antisocial behavior (Kotler & McMahon, 2005) . To design specific interventions for young persons at various points of their criminal trajectory, we need to fully understand how the early onset life-course persistent and the late onset adolescent-limited offenders are different. Understanding the unique developmental patterns of each group may allow interventions to be designed that prevent or alter an individual's progression along the trajectory, whether it is their by choice or circumstance.
It is necessary to point out several limitations of our study. First, the use of selfreport measures on psychopathy was a limitation. Second, the low internal consistency of some scales and dimensions (e.g., MCSDS-SF, APSD-SR CU) were limitations in terms of reliability of measurement. Third, the fact that our study was cross-sectional limited the certainty about the differences in age of onset that were found. It is recommended that future research in this area should use rating scales (e.g., PCL:YV), measures that show better internal consistency, and longitudinal research methodology that allows the study of the participants over time regarding the stability of the traits. Note. APSD = Antisocial Process Screening Device -Self-Report; I-CP = Impulsivity-Conduct Problems dimension; CU = Callous-Unemotional dimension; CATS = Child and Adolescent Taxon Scale. *ANOVA; FW = Welch's ANOVA; M = Mean; SD = Standard-deviation. 
